A new furostanol steroidal saponin, shatavaroside C (1), and a new diphenylpentendiol, shatavarol (2), together with five known compounds, shatavarin IV (3), racemoside A (4), β-sitosterol (5) stigmasterol (6) and ursolic acid (7), have been isolated from the roots of Asparagus racemosus. This is the first report on the isolation of racemoside A (4) from roots of the plant. Structures of isolated compounds were determined on the basis of detailed analysis of their 1D, 2D NMR and mass spectral data.
In continuation of our work on the isolation of novel molecules from the roots of A. racemosus [14] , here, we report the isolation and structure elucidation of a new furostane steroidal saponin, shatavaroside C (1) and a diphenylpentendiol, shatavarol (2), along with five known compounds (3) (4) (5) (6) (7) .
Compound 1 was isolated as yellowish semisolid and was positive to Liebermann-Burchard's and Ehrlich's reagents for furostanol saponins. The ESI-MS of 1 showed a protonated fragment ion peak at m/z 1019 [(M + H) -CH 3 OH] + , which suggested an original molecular formula of C 51 H 86 O 22 for the parent compound. The 1 H NMR spectrum of 1 displayed two signals typical of the angular methyl group of a steroid at δ H 0.82 (3H, s, Me-18) and 0.96 (3H, s, . Another two methyl groups attached to methine carbons were observed at δ H 0.99 (3H, d, J = 3.2 Hz, Me-21) and 1.02 (3H, overlapped, Me-27). Four anomeric proton signals at δ of the geminal proton resonances of H 2 -26 (δ H 3.52 and 4.09, Δδ = 0.57), which were in agreement with the 25S (Δδ ≥ 0.57) rather than 25R (Δδ ≤ 0.48) configuration [15] . A 1 H signal at δ H 3.36 (3H, s) and 13 C signal at δ C 47.8 were observed due to a methoxyl group at C-22. The signal at δ C 113.7, observed for an acetalic quaternary carbon, is characteristic of a furostane-type skeleton possessing a methoxyl group at C-22 in the 26-O-glycosidic form [16] . The heteronuclear multiple bond correlation (HMBC) of H 3 -21 with C-17, C-20 and C-22 also confirmed the skeleton (Figure 2 ). From a comparison of the 1 H and 13 C NMR data (Table 1 ) of the aglycon moiety of compound 1 with those described in the literature [17, 18] , it is clear that the aglycon of compound 1 is 22α-methoxyl-(25S)-5β-furostan-3,26-diol. This is further confirmed by decoupled 13 C-NMR and distortionless enhancement by polarization transfer (DEPT) spectra of 1, which showed five methyls at δ C 16. 1, 16.8, 17.3, 18 .0 and 24.1 for C-27, C-18, C-21, C-6′′′ of rhamnose and C-19, respectively. Four anomeric carbon signals were observed at δ C 101.7, 102.9, 104.5 and 105.3 for glucose, rhamnose, arabinose and glucose, respectively. The identity of the sugar moieties was determined on the basis of 1 H and 13 C NMR signals, which was further confirmed by the acid hydrolysis product of 1 and comparison with reference sugars by TLC and GC-MS analysis of the alditol acetate derivatives of the sugar portion. The 1 H coupling constants (J > 7 Hz) were consistent with the β-configuration for glucose [14] . An α-configuration of rhamnose was deduced on the basis of the C-5′′′ signal of rhamnose at δ C 69.8 [14] . The chemical shift of C-3 at δ C 76.1 and its cross HMBC with H-1‫׳‬ (δ H 4.30, d, J = 7.6 Hz) of glucopyranosyl indicated the linkage of glucose sugar at C-3 of the aglycone ( Figure 2 ). The 1 H NMR spectrum showed overlapping signals for other protons of sugar residues at δ H 3.29-4.42. A comparison of the 13 C NMR signals and the anomeric proton signals of the sugar moiety of compound 1 with those described in the literature [7, 8, 14] suggested the presence of a terminal β-D-glucose, a 2,4-substituted β-D-glucose, a terminal α-Lrhamnose, and one terminal β-D-arabinose. The linkages between the sugar residues were established on the basis of 13 
,26-diol and named as shatavaroside C (Figure 1 ).
Compound 2 was isolated as off white semisolid and its HRESI-MS showed a protonated molecular ion peak at m/z 287. Figure 2 ).
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In 1 H NMR spectrum a multiplet integrating for one proton was observed at δ H 3.85-3.89 (1H, m), which showed HMQC with a methine at δ C 47.8 and HMBC with a quaternary carbon of a phenol ring at δ C 135.5 and an olefinic carbon at δ C 131.6. This confirmed that both phenolic rings are connected to the same carbon (δ C 47.8, CH), which is connected to an olefinic carbon. In HMBC, cross correlations of olefinic protons and carbons, and with oxygenated carbons at δ C 78.2 and 65.9 were observed. These two oxygenated carbons also showed cross correlation with each other. The configuration of the chiral centre (C-2) could not be established due to the paucity of the compound. On the basis of the above discussed spectral data, the structure of compound 2 was elucidated as 5,5-di-(4-hydroxybenzene)-pent-3E-en-1,2-diol and named as shatavarol (Figure 1 ).
Compounds 3, 4, 5, 6 and 7 were indentified as shatavarin IV [7] , racemoside A [19] , β-sitosterol, stigmasterol [21] and ursolic acid [21] , respectively by comparing the spectral data with reported values.
Experimental
General: Mass spectra were recorded on a QTOF-Micro of Waters Micromass. NMR experiments were performed on a Bruker Avance-300 spectrometer. Silica gel (60-120 mesh), TLC silica gel 60 F 254 plates and all other chemicals used were purchased from Merck India Ltd.
Plant material:
The roots of Asparagus racemosus were collected in August 2006 from the Medicinal Plant Research Institute (ISM), Joginder Nagar, Himachal, India. A voucher specimen (PLP-11100) has been deposited in the herbarium of IHBT, Palampur, India.
Extraction and isolation:
Powder of air dried roots of A. racemosus (2.75 kg) was subsequently extracted with methanol (3×4 L) and water: methanol (7: 3, 4×4 L) in a percolator at room temperature. Each combined percolation was dried under reduced pressure to yield 300 g and 700 g of methanol and water: methanol extracts, respectively. The methanol extract (300 g) was subjected to CC over Diaion HP-20 resin (500 g) and eluted with deionised water, followed by 10, 20, 30, 50 and 100% ethanol in water. A total of 60 fractions (200 mL each) were collected. Fractions no. 51-60, eluted with 50 and 100% ethanol in water, were combined and dried (15 g). The dried fraction (15 g) was further chromatographed over silica gel (60-120 mesh) using a gradient elution in CHCl 3 (20 mL) . The reduced product was then acetylated with acetic anhydride: pyridine (1: 1) at 100 o C for 1 h. This mixture was diluted with water and extracted with EtOAc and dried. The EtOAc extract was analyzed by GC-MS and sugars were identified by comparing their retention times with those of authentic sugars. GC-MS analysis was carried out on a Shimadzu QP 2010 GC-MS system equipped with a Carbowax BP20 capillary column (30 m × 0.25 mm, 0.25 mm film thickness) from SGE, Australia; carrier gas, helium, at a flow rate of 1.1 mL/min; ionization energy, 70 eV; ion source temperature, 230°C; injector temperature, 220°C. Oven temperature was programmed as follows: initially at 70 o C for 4 min, rising at 4°C/min to 220°C and then held isothermal (4 min) at 220°C. Peaks corresponding to L-rhamnose, L-arabinose, D-xylose and D-glucose appeared after 2.65, 3.31, 3.45, 5.86 min, respectively. (1) 
Shatavaroside C [3-O-{[α-L-arabinopyranosyl-(12)][α-Lrhamnopyranosyl-(14)]-β-D-glucopyranosyl}-26-O-β-D-glucopyranosyl-22α-methoxyl-(25S)-5β-furostan-3β,26-diol

